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Breast cancer and hormone replacement therapy: collaborative
reanalysis of data from 51 epidemiological studies of 52 705
women with breast cancer and 108 411 women without breast
cancer
Collaborative Group on Hormonal Factors in Breast Cancer*

Sunllmary than those diagnosed in never-users. In North America and

Background The Collaborative Group on Hormonal Factors Europe the cumulative incidence of breast cancer between
in Breast Cancer has brought together and reanalysed the ages of 50 and 70 in never-users of HRT is about 45
about 90% of the worldwide epidemiological evidence on per 1000 women. The cumulative excess numbers of
the relation between risk of breast cancer and use of breast cancers diagnosed between these ages per 1000

hormone replacement therapy (HRT). women who began use of HRT at age 50 and used it for 5,
Methods Individual data on 52 705 women with breast 10, and 15 years, respectively, are estimated to be 2 (95%
cancer and 108 411 women without breast cancer from 51 CI 1-3), 6 (3-9), and 12 (5-20). Whether HRT affects
studies in 21 countries were collected, checked, and mortality from breast cancer is not known.
analysed centrally. The main analyses are based on 53 865 InterpretatlonThe risk of having breast cancer diagnosed is

postmenopausal women with a known age at menopause, increased in women using HRT and increases with
of whom 17 830 (33%) had used HRT at some time. The increasing duration of use. This effect is reduced after
median age at first use was 48 years, and 34% of ever- cessation of use of HRT and has largely, if not wholly,

users had used HRT for 5 years or longer. Estimates of the disappeared after about 5 years. These findings should be
relative risk of breast cancer associated with the use of considered in the context of the benefits and other risks

HRT were obtained after stratification of all analyses by associated with the use of HRT.

study, age at diagnosis, time since menopause, body-mass Lancet 1997; 350:1047-59
index, parity, and the age a woman was when her first child See Commentaries pages 1042, 1043
was born.

Introduction
Findings Among current users of HRT or those who ceased
use 1-4 years previously, the relative risk of having breast For almost ha]f a century various oestrogens and
cancer diagnosed increased by a factor of 1-023 (95% CI progestagens have been prescribed to replace the cyclical

1.011-1.036; 2p=0.0002) for each year of use; the relative production of ovarian hormones that normally ceases at
the menopause. In the early years such hormonerisk was 1.35 (1-21-1.49; 2p=0-00001) for women who

had used HRT for 5 years or longer (average duration of use replacement therapy (HRT) was mostly in the form of
oestrogenic compounds, but other hormones, mostly

in this group 11 years). This increase is comparable with progestagens, have been increasingly used in combination

the effect on breast cancer of delaying menopause, since with oestrogens. The relation between risk of breast

among never-users of HRT the relative risk of breast cancer cancer and use of HRT has been investigated in many
increases by a factor of 1.028 (95% Cl 1-021-1.034) for epidemiological studies. TM The Collaborative Group on
each year older at menopause. 5 or more years after Hormonal Factors in Breast Cancer has brought together
cessation of HRT use, there was no significant excess of and reanalysed the worldwide data on this topic.
breast cancer overall or in relation to duration of use.

These main findings did not vary between individual Meth_$
studies. Of the many factors examined that might affect Identification of studies and collection of data

the relation between breast cancer risk and use of HRT, Epidemiological studies were eligible for the collaboration if they
only a woman's weight and body-mass index had a material included at least 100 women with breast cancer and had
effect: the increase in the relative risk of breast cancer obtained information from each woman on the useof HRT and

associated with long durations of use in current and recent on factors related to reproduction and the menopause. Studies
users was greater for women of lower than of higher weight were identified from review articles, literature searches, and

discussions with colleagues. Principal investigators of eligible
or body-mass index. There was no marked variation in the studies were invited to take part in the collaboration. All
results according to hormonal type or dose but little collaborators were then sent a list of studies and key references
information was available about long durations of use of and were asked if they knew of additional studies, published or
any specific preparation. Cancers diagnosed in women who unpublished, that were not listed. Few additional studies have
had ever used HRT tended to be less advanced clinically come to light from these enquiries, and in view of the wide

consultation it seems unlikely that any substantial studies were
missed, Of the 63 eligible studies identified, original data were

*Collaboratorsandanalysisandwritingcommittee listed at endof contributed by 51, 49 published'_ and two unpublished.
paper Original data could not be retrieved for ten studies '_5_and one

Correspondenceto : Prof ValerieBeral, Secretariat,ICRFCancer research group declined to collaborateY TM

EpidemiologyUnit,GibsonBuilding,Radcliffe Infirmary, Data on individual women were sought so that analyses could,
Oxford OX26HE, UK as far as possible, use similar definitions across studies. For each
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case-control study, data were sought on the use of HRT, Menopaunecntegnry Cases (n:5270_) Controls(n:lO8411)
sociodemographic factors, family history of breast cancer, height,
weight, age at menarche, reproductive history, use of hormonal Prameoapeusel 21661 (41%1 43443(40%)

contraceptives, gynaecological surgery, whether menstrual Perlmeaopeueal 1567(3%) 2249(2%)
periods had ceased, and, if so, the age at which they ceased and Postmeoopaosel
the reason for cessation. Prospective studies were included by Total 22189(42%) 45181(42%)
means of a nested case-control design in which four controls Naturalmenopause 18755 37623
were randomly selected for each woman with breast cancer and Bilateral 0oph0rect0my* 3434 7558
similar data were sought for each case and control. The method Hysterectomy beforemenopause 5639 (I1%) 12368 (11%)

of selecting controls has been described elsewhere. 6"_6_ Unknown 1749 (3%) 5170(5%)

*Includes94casesand115controlswithmenopauseduetoirradiationofovaries.
Consistency and comparability of data Table 1: Distributionof cases and controls accordingto
Many consistency checks were made. Apparently inconsistent, menopausecategory
implausible, or missing data were clarified and, where possible,
rectified by correspondence. After the records had been checked defined as the age when menstruation ceased. However, women
and corrected, investigators were asked to check summary tables reported to have started HRT use before their stated age at
and listings of the variables that were to be used in the analysis, natural menopause were classified as having an unknown age at
Additional corrections were made, if necessary, and the process menopause, since it was unclear when their cyclical ovarian
was repeated until no further corrections were required, function had ceased. Women reported to he perimenopausal and

Details of the study design, methods of data collection, and those who had undergone hysterectomy without bilateral
the participants in each study included in previous reports by the oophorectomy before the natural menopause were also classified
Collaborative Group have been summarised elsewhere. 6_ Data as having unknown age at menopause, again because it was
from seven additional studies are included in this unclear when their cyclical ovarian function had ceased, if at all.
report2 ,'9,_*,_.'2,'_'Information on the use of HRT, reproductive In prospective studies, additional conventions were necessary
factors, and the menopause had been collected in fairly similar to define use of HRT, menopause category, and age at
ways in most studies, so generally similar definitions could be menopause at the time of diagnosis/pseudodiagnosis from
used across studies, information that was recorded at the time of last contact with the

Current use of HRT was defined as use at the time of or woman. If less than 2 years had elapsed between the date of
within 12 months of the diagnosis of breast cancer (or of last contact and the date of diagnosis/pseudodiagnosis, variables
pseudodiagnosis for controls). Information on the specific relating to menopause and use of HRT were taken to be
hormonal constituents of the therapy used was available for 22 those last recorded. Otherwise, details of use of HRT and
studies _''_'s''''_;-'_''9_'_z''''3'_*_''''_'_(and two unpublished studies), of menopause (in previously premenopausal women) were
and details of the specific type and dose of oestrogen, classified as unknown, the only exception being for previously
progestagen, or any other substance in each preparation were premenopansal women aged under 40 years at
compiled centrally. Where possible, the preparation used most by diagnosis/pseudodiagnosis, who were assumed to be
each woman was ascertained and women were grouped premenopausal.
according to whether they had predominantly used preparations

containing oestrogens alone, preparations containing both Statistical analysis
oestrogen and progestagen or progestagens alone, or preparations The statistical methods used were identical to those used in

containing oestrogen together with some other compound, analysesofriskofbreastcancerinrelationtotheuseofhormonal
Women who had predominantly used preparations containing contraceptives? TM Data from different studies were combined by
oestrogens alone were also subclassified according to the type means of the Mantel-Haenszel stratification technique, the
and dose of oestrogen used. stratum-specific quantities calculated being the standard

In all analyses cases were defined as women with invasive "observed minus expected" (O-E) numbers of women with
breast cancer, and controls were defined as women without breast cancer, together with their variances and covariances. _
breast cancer. Information on tumour spread was available for 21 Use of these simple stratified O - E values in preference to more
studies _''_''_'_'_'_-_'_-_'_ (and two unpublished studies), complex mathematical models sacrifices a little statistical power
and for those, women with invasive breast cancer were further but has the advantage of avoiding assumptions about the precise
classified according to tumour localisation (localised to the breast forms of any relations in the data. The stratified O - E values,
or spread beyond the breast), by means of criteria described together with their variances and covariances, yield both
elsewhere.'_63 statistical descriptions (odds ratios, subsequently referred to as

Conventions were adopted to ensure that menopausal status relative risks) and statistical tests (p values). Relative-risk
and age at menopause were defined as consistently as possible estimates were obtained from O-E values by the one-step
across studies. The aim was to classify each woman according to method," as were their standard errors (SE) and confidence
whether or not her ovaries were likely to be producing hormones intervals (CI) when only two groups were being compared, All
cyclically at around the time that her breast cancer was diagnosed relative risks are presented without further modification, but
(or at pseudodiagnosis for controls) and, if not, her age when when more than two groups were compared, the variances were
cyclical ovarian function was likely to have ceased. Women who estimated by treatment of the relative risks as floating absolute
were reported to be still menstruating at the date of risks. _ This approach yields floated standard errors (FSE) and
diagnosis/pseudodiagnosis were classified as premenopansal; the floated confidence intervals (FCI). The use of floating rather
small proportion of women (1.5% of the total) whose than conventional methods does not alter the relative risks but
menstruation was reported to have ceased during the year of slightly reduces the variances attributed to the relative risks that
diagnosis/pscudodiagnosis were also classified as premenopausal are not defined as 1.0, and also reduces unwanted covariances
because it was not always clear whether the cessation was a between them. Presentation of the results in this way enables
consequence of treatment. Women were classified as post- valid comparisons between any two exposure groups, even if
menopausal if a natural menopause or cessation of menstruation neither is the baseline group. Any comparison between groups
because of bilateral oophorectomy or irradiation of the ovaries must take the variation in each estimate into account.

was reported. Women reported to be perimenopausal and those To ensure that women in one study were compared directly
who had undergone hysterectomy without bilateral with similar women in the same study, all analyses were routinely
oophorectomy before the natural menopause were classified in stratified by study, by centre within study, and by fine divisions
separate categories, of age at diagnosis (I 6-19, 20-24, 25-29, by single year from 30

For postmenopausal women, age at menopause was generally to 79, 80-84, and 85-89). In addition, analyses were stratified by
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a: By menopausal status and age st menopause 52 705 women with invasive breast

cases/controls RR(FSE)* RRend99%FCI* cancer (cases) and 108 411 women
without breast cancer (controls).

Pramenopausal 20165/41561 1.00(0.026) l

Perimenopauaal 1171/1728 0.77(0.045) =- Relation of menopause to risk of breast
Poatmanopaueal cancer and use of HRT

Byageatnaturalmenopause(years) The effect of menopause on risk of
<35 64/168 0.46(0.108) _ breast cancer and the pattern of HRT
35-39 230/544 0.51(0.062)
40-44 1125/2655 0.62(0.032) use is described here because these

45-49 3597/7552 0.70(0.020) _ findings provide a background to the50-54 5363/9135 0.81 (0.021) approach used in subsequent analyses.
_>55 1094/1541 0.85(0.044) u Most of the women were premenopausal

Byageatbilateraloophorectomy(years) (40%) or postmenopausal (42%); a
•_35 88/268 0.46(0.09t) _ small proportion were perimenopausal

35-39 122/295 0.65(0.006) -,-- (2%), and 11% had undergone hyster-40-44 225/464 0.65(0.072) -_-
45-49 303/670 0.72(0.068) --- ectomy without bilateral oophorectomy
_>50 255/376 o.ao (o.tm9) • before the natural menopause (table 1).

.... , • x . J Of postmenopausal women, 84% had0 0.5 1.0 1.5 2.0

b: By menopausal status and time since menopause had a natural menopause and 16%
bilateral oophorectomy. The median age

Cases/Controls RR(FSE)* RRand99%FCI* at natural menopause was 50 years; 77%
Premenopauaal 20165/41561 1.00(0.026) | of women reported that their age at

Pedmenopauaal 1171/1728 0.77(0.045) _- menopause was between 45 and 54

Postmenopaueal years. The median age at bilateral

Bytimesincenaturalmenopause(years) oophorectomy was 44 years (between the
1-4 2656/5600 0.70(0.025) [] ages of 35 and 49 years in 68%).
6-9 2808/5612 0.66(0.024) [] To examine the effect of the
10-14 2394/4339 0.59 (0.028) [] menopause on the risk of breast cancer
_>15 3615/6144 0.50(0.031) == independently of the effect of HRT,

Bytimesincebilateraloophorectomy(years) these analyses were restricted to women
I-4 190/386 0.86 (0.086) -4 who had never used HRT. Post-
5-9 206/383 0.70(0.081) --'--
10-14 188/370 0.52(0.072) -_- menopausal women had a lower risk of
>15 410/634 0.48 (0.051) _- breast cancer than premenopausal

' . _ . ' ' . ' women of the same age and childbearing
0 0.5 1.0 1.5 2.0 pattern, and the relative risk of breast

Figure1: Relative risk (RR) of breast cancer In relationto menopauseIn women cancer increased with increasing age at

who had never usedHRT menopause (figure 1a). The relation
•Relativeto premenopausalwomen,stratifiedbystudy,ageatdiagnosis,parity,andtheagea between age at menopause and breastwomanwaswhenherfirstchildwasborn.Floated5E (FSE)andCI (FCI)calculatedfromfloated
varianceforeachexposurecategory(seemethods).=Anycomparisonbetweengroupsmust cancer risk was similar for women whose
takevariationineachestimateintoaccount, menopause was natural and for those
Eachanalysisbasedonaggregateddatafromall studies.BlacksquaresindicateRR,areaof whose menopause was the result ofwhichis proportionalto amountof informationcontributed(ie, to inverseofvarianceof
logarithmof RR).Linesindicate99%FCI(linesarewhitewhen99%FCIaresonarrowastobe bilateral oophorectomy; the relative risk
entirelywithinwidth of square), increased by 2.9% (SE 0.3) and 2.4%

(1"0), respectively, for each year older at
parity and age at first birth with nulliparous women assigned to a menopause (X2for heterogeneity [1 df] 0"9; p=0-34). The

separate stratum, parous women cross-classified according to overall increase was 2.8% (0.3) per year, and the younger
their age when their first child was born (<20, 20-29, _>30) and women were when breast cancer was diagnosed, the

their parity (one or two, three or more); women with unknown greater the increase in breast cancer risk with age at
parity or age at first birth were assigned to a separate stratum.
For many analyses, postmenopausal women were also stratified menopause: the relative risk for each year older at
by time since menopause (1-4, 5-9, 10-14, _>15 years) and by menopause increased by 4.0% (SE 0.5), 2.5% (0"4), and
body-mass index (<25 kg/m 2,_>25 kg/m-'). 1"3% (0'7), respectively, for women aged 50-59, 60-69,

For most analyses, results are presented as plots of squares and and 70-79 at the time of diagnosis _(2for heterogeneity [2
lines, representing the relative risks and CI/FCI, respectively, df] 9"9; p=0"007).
The position of the square indicates the value of the relative risk, For women of a given age, age at menopause also

and its area is inversely proportional to the variance of the defines their time since menopause, and so the relation of

logarithm of the relative risk, thereby providing an indication of breast cancer risk with time since menopause is the
the amount of statistical information available for that particular inverse of its relation with age at menopause (figure lb).

estimate. Owing to the large number of relative-risk estimates Women whose menopause occurred 1-4 years before
calculated, 99% CI/FCI are used in all plots and 95% CI are
used to summarise the main findings only. The precise diagnosis had a substantially lower risk of breast cancer
stratification and method used to calculate variances are specified than premenopausal women of the same age and
for each plot. childbearing history. Thereafter, the relative risk of breast

cancer among postmenopausal women declined
Results progressively with time since menopause (decrease 2.7%
Most of the 51 studies in this collaborative reanalysis were [0.3]) for each year after menopause. This trend did not
carried out in North America or Europe, although 21 differ significantly between women with a natural

countries are represented. Together, the studies included menopause and women with bilateral oophorectomy
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e: According to body-mass index

Body-mass index <25 kg/m 2 Body-mase Index P_2.5kg/m2
Cases/controlsRR(FSE)* RRend99%FCI* Cases/ControlsRR(FSE)* RRand90%FCI*

Premenopauae| 11463/159121.00(0.043) 4018/64941,00(0.061) -I I-

Perimenopauasl 625/901 0,65(0.060) .1- 353/550 0.85(0.091) --

Poelmenopeueal

Bytimesincemenopause(years)

1-4 1332/23020.66(0.035) [] 944/1497 0.91(0.052) •

5-9 1439/24750.63(0.033) [] 1122/17950.82(0.045) •
10-14 1229/21120,55(0,039) • 1023/15640.72(0.052) "i-

-215 1910/34800.43(0.044) • 1636/24630.53(0.061) "l-
i . i , . i i . ! . • I
O 0.6 1.0 1.9 O 0.5 1.0 1.S

b: According to extent of tumour spread

Localised to breast Spread beyond breast
Caasl/ControleRR(FSE)* RRand99%FCI* cases/ControlsRR(FSE)* RRend99%FOr

Premenopausal 6124/317861.00(0.054) -I_1- 4642/317881.00(0.058) -i I-

Pedmenopauaal 315/940 0.67(0,074) -II1 274/940 0.71(O.080) -m--

Postmenopeusal

Bytimesincemenopause(years)
1-4 61114046 0.68(0.047) 1 568/4046 0.83(0.055)

5`9 633/3466 0.64(0,044) • 543/3456 0,83(0,056) "i-

10-14 595/2355 0.59(0.055) "l- 385/2355 0.73(0.070)
>15 87a/2740 0.45(0.062) -B- 605/2740 0.64(0.085) -4e---

i . i , . l i , i , • I
O 015 1.0 1 IS 0 0IS 1.0 1 IS

Figure2: Relative risk (RR) of breast cancer In relationto menopause,body-massIndex, and extent of
tumour spreadfor womenwho had neverused HRT
•Relativeto premenopausalwomen,stratifiedbystudy,ageatdiagnosis,parity,theagea womanwaswhenherfirst
childwasborn,and(inbonly)body-massindex.FSE,FCI,andformatasinfigure:1..

(2'8% [0'3] vs 2"3% [1"0], X2for heterogeneity [1 df] 1.4; bilateral oophorectomy (63%) or hysterectomy without

p=0.24). The risk of breast cancer in perimenopausal oophorectomy (46%) than among controls who had

women relative to that of premenopausal women of the experienced a natural menopause (22%). The pattern of

same age and childbearing history was 0"77_ which is use was further affected by the time since the menopause:
similar to the relative risk for women in the 1-4 years after postmenopausal controls whose menopause was less than

menopause. 10 years previously were more likely to be current users
In postmenopausal women, the relative risk of breast of HRT than were postmenopausal controls whose

cancer was related to body-mass index, increasing by menopause was 10 or more years previously (17 vs 9%),

3.1% (0.4) per kg/rr_. The magnitude of the reduction in but those with menopauses less than 10 years previously
the relative risk of breast cancer after the menopause was were less likely to have used HRT for a duration of 5 years

also related to body-mass index, the difference between or longer (4 vs 9%).

postmenopausal and premenopansal women being Among postmenopausal controls, ever-use of HRT was
substantially greater for women of low body-mass index also related to body-mass index (38% among women of

than for those of higher body-mass index (figure 2a;x _ for body-mass index <25 kg/rff vs 31% for those of body-

heterogeneity [1 df] 12.7; p=0.0004). The reduction in mass index _25 kg/m_). Women in the lower body-
relative risk of breast cancer associated with the mass-index category were more likely to be current

menopause was greater for localised cancer than for users (18 vs 13%) and to have used HRT for 5 years or

cancer that had spread beyond the breast (figure 2b;x 2for longer (9 vs 6%).

heterogeneity [1 df] 4.3; p=0.04). The relations shown in Thus, these analyses show that for women of a given
figure 2 did not differ significantly between women with age and childbearing pattern who have never used HRT

natural menopause and with bilateral oophorectomy or the relative risk of breast cancer is affected by menopausal
between women of different ages at diagnosis, status and by recency of menopause. Since use of HRT is

The use of HRT is closely linked to the menopause, also strongly related to these characteristics, there is

Overall, 19% of controls reported use of HRT at some substantial scope for confounding between the effects of

time, but the prevalence of ever-use varied widely across the menopause and the effects of HRT on risk of breast

the categories of menopause. For example, ever-use was cancer. Indeed, for women who begin using HRT at the

more common among controls who had undergone time of their menopause and do so continuously, their
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Median Relative risk of breast cancer

year of HRT ever-use HRT never-use in ever-users vs never-users

diagnosis Study Cases/Controls Cases/Controls O-E var(O-E) RR and g9*A CI* RR (SE)*

ProspecUvestudies

1985 CanadianNBSS_ 205/954 243/976 0.5 72.6 1.01 (0.118)

1985 Schairer_s 341/1418 370/1422 -3.4 100.5 --_ ._- 0.97 (0.098)
1986 Nurses'Health39 618/2442 714/3084 38.6 208.3 _ 1.20 (0.076)

1988 NetherlandsCohort" 30/125 306/1076 -0.4 17.5 0.98 (0.236)

1991 IowaWomen'sHealth4° 355/1338 178/702 12.1 66.9 • 1.20 (0.134)

Other3's'g'12'15'19'2°'_2'47'_s427/1521 240/887 -7.8 16.4 0.62 (0.196)

All prospective studies 1976/7798 205118147 39.5 482.2 1.09 (0.047)

Case-control with populationcontrols

1976 Brlnton2 608/932 714/869 12.6 152.3 1.09 (0.085)

1981 CASH_3 437/542 335/420 13.4 74.9 • 1.20 (0.127)

1981 H/slopz 86/84 275/282 2.8 19.2 _ 1,15 (0.245)

1983 Bain21 39/86 226/458 3.0 10.8 , .> 1.33 (0.352)

1983 EwerlzTM 136/109 400/414 8.0 26.7 : _ 1.35 (0.226)

1984 Longisland33 157/122 519/547 12.7 31.9 ! : > 1.49 (0.218)

1988 4 State Study_ 604/720 1892/2297 23.1 143.7 : 1.17 (0.090)

1989 Yang/Gallagherzl 132/148 269/277 5.7 22.2 [Ii! : _ 1.29 (0.242)

1989 StanforcPs 117/134 149/161 -5.0 17.6 I i 0.75 (0.208)
Otherv".l°'le23_.3°.35,37._2971485 783/1155 -1.7 41.4 , _ 0.96(0.152)

All case-control studies with
2813/3362 5562/6880 74.7 540.7 ._> 1.15 (0.046)population controls

Case-control with hospital controls

1974 Morablaaz 80/144 104/178 3.5 10.1 il ) 1.41 (0.376)

1982 Vessey4'" 47/51 369/411 2.0 10.2 J i ), 1.21 (0.345)

1987 La Vecchlaz7 119/64 1496/1386 14.3 27.9 ' i : _ 1.67(0.247)

1990 Katsouyanni42 42/70 404/770 1.8 12.0 i _--1.16 (0.312)

1992 Franceschi4_ 151/132 1265/1379 14.4 45.6 i = _- 1.37 (0.174)

Othera'1¢17'24"_s'_4,_ 254/727 1216/4417 1.3 49.9 ' i 1.03 (0.143)
l

All case-control studies with 693/1188 4854/8541 37.3 155.7 .<::12:>- 1.27 (0.091)hospital controls

All studies 5482/12348 12467/23568 151.5 1178.6 _ 1.14 (0.031)
I , I = :l I * I

0 0,5 1.0 1.5 2.0

Figure 3: Relative risk (RR) of breast cancer In ever-users compared with never-users of HRT

• Relative to never-users,stratified by study, age at diagnosis,time sincemenopause,bedy-massindex, parity, and the
age a woman was when herfirst child was born.SE andCI are notfloated. Separate results givenfor studies with
O-E>_I0. Area of squareis proportionalto amount of statistical information contributedand length of line indicates
99% CI. Diamondsindicate 99% CI for totals. Broken lineindicates relative risk for all studiescombined.

Test for heterogeneity between study designs x_ (2 dr') 3.2, p=O.20. Test for heterogeneity between studies X• (21 dr) 26.3, p=O.20.

total duration of use of HRT is equal to their time since cancer and use of HRT include 53 865 postmenopausal
menopause. Careful account must therefore be taken of women (17 949 cases and 35 916 controls) with known
time since menopause when looking at the relation age at menopause and known use of HRT. The median
between use of HRT and risk of breast cancer. A woman's year of birth of these women was 1925 and the median
relative weight can also confound such a relation, since year of diagnosis/pseudodiagnosis was 1985. 85% were
body-mass index is related both to risk of breast cancer parous, with an average parity of 3.1. For the women with
and to use of HRT in postmenopausal women. We breast cancer, the median age at diagnosis was 60 years.
therefore stratified all these analyses by time since 5482 (30%)of the cases and 12348 (34%)controls had
menopause and by body-mass index, as well as by study, used HRT at some time. The overall median age at first
age, and reproductive history. Since the trends according use was 48 years, and 96% of users started use before age
to time since menopause are similar for natural 60. The median age at last use was 53 years, and 92% of
menopause and bilateral oophorectomy, these are not users stopped use before age 65. The median age at
treated separately in the stratification. The main analyses diagnosis or pseudodiagnosis for ever-users was 59 years.
exclude all premenopausal and perimenopausal women Only 2% of ever-users were aged 75 or older.
and all postmenopausal women with an unknown age at Figure 3 shows for individual studies the numbers of
menopause, ever-users and of never-users of HRT and the relative

risks associated with ever-use. The studies are grouped
Ever-useof HRT and relation to breast cancer risk according to study design. Within the groups the results
The main analyses of the relation between risk of breast for individual studies are listed chronologically, according
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a: By duration of use (years) ...... Among ever-users of HRT, there was
evidence of an increasing relative risk ofCases/Controls RR(FSE)* RRand99%FCI*
breast cancer with increasing duration of-.d.-

Never-user 12467/23568 1.00(0.020) n use (x= for trend across the five
categories of duration [1 df] 8.7;

<1 1154/2546 1.09 (0.050) p=0.003; figure 49).
1-4 166013999 1.05(0.039)

5°9 813/1912 1.19(0.061) Time since first use---Among women
10-14 3861867 1.09(0.087) who had used HRT, the median time
->15 337/584 1.58 (0.121) = since first use was I 1 years. 19% of users

i J i • _ • J
o 0.S 1.o 1.5 2.0 began use 20 or more years before their

cancer was diagnosed. The relative risk

b: By time since first use (years) of breast cancer was greater than 1'0 for
each of the categories of time since first

Cases/Controls RR(FSE)° RRand99% FCI* use except use that began less than 5

Never-user 12467123568 1.00(0.021) _ years ago (figure 4b). There was some
evidence of a trend of increasing risk

<5 932/1646 0.99 (0.065) with increasing time since first use (X_for
5-9 876/1439 1.11 (0.068) trend across the five categories of time

10-14 710/1188 1.19 (o.o77) since first use [1 df] 4.9; p=O'03).
15-19 548/1026 1.22(0.081) -
>_20 640/1297 1.20(0.075) Time since last use--,_m_ong ever-users

' ' ' " ' of HRT, 47% were current users at the

0 0.s 1.0 1.s 2.o time ofdiagnosis/pseudodiagnosis (figure

c: By timealnce last use (years) 4c). The relative risk of breast cancer
was significantly increased among

Casel/Control$ RR(FSE)° RRend99%FCI* current users (1 '2 1 [SE 0.05],

Never-user 12467123568 1.00(0.019) m 2p=0"00002), but not among past users
(1'07 [SE 0'04]; p=0.10).

Current 1796/3814 1.21(0.044) •
1-4 702/1660 1.10(0.063) Duration of use and time since last
5-9 50011239 1.01(0.088) use--Although each of the indices of use
10-14 346/821 1.05 (0.084) shown in figure 4 shows some
->15 416/729 1.12(0.084) statistically significant association with

, , , , m , , risk of breast cancer, these indices are

o o.s 1.o 1.s =.o highly correlated and, once recency and

Figure4: Relative risk (RR) of breast cancer accordingto timing of HRTuse duration of use are accounted for, time
• Relativeto never-users,stratifiedbystudy,ageat diagnosis,time sincemenopause,body- since first use provides little additional
massindex,parity,andtheagea womanwaswhenherfirst childwasborn.FSE,FCI,and information and hence has no residual

formatas in figure1. relation with risk. Figure 5 shows the

results by duration of use separately for
to the median year of diagnosis of breast cancer. The current users together with women whose use ceased less

results for unpublished studies and studies in which the than 5 years before diagnosis/pseudodiagnosis and for
information content, vat(O-E), is less than 10.0 are women whose use ceased 5 or more years before. For

included in the "other" category. For all studies those whose last use was less than 5 years before diagnosis
combined there was a significant increase in the relative there was strong evidence of a trend of increasing relative
risk of breast cancer associated with ever-use of HRT risk of breast cancer with increasing duration of use; the

(relative risk 1.14 [SE 0.03], 2p=0-00001). There was no risk increased by a factor of 1,023 (SE 0.060)--ie, by
significant variation in the results between the three types 2.3% (0.6%)--for each year of use (2p=0.0002). Most of
of study design, or between the individual studies, the long-duration use in this group was among current

users, but the trend with increasing duration of use did

Timing of exposure not differ significantly between current users and those

Ever-use is a crude measure of exposure to HRT, and whose use ceased 1-4 years before diagnosis (the
figure 4 shows analyses of the relative risk of breast cancer respective relative risks increased by factors of 1.026 and

1.018 for each year of use: x2 for heterogeneity [I df] 0.6;
in relation to total duration of use, time since first use,
and time since last use of HRT. These three indices are p=0.44). By contrast, for women who stopped use 5 or

more years before diagnosis/pseudodiagnosis, there was
correlated, so if the risk is directly related to any one
factor it may be indirectly related to the others. To find no significant overall increase in the relative risk of breast
out which factors show an independent relation with risk cancer (1'07 [SE 0'05]). The non-significant decrease in
of breast cancer, risk was examined initially with respect the relative risk by a factor of 0.978 (0.014) for each year

to each factor separately and, where appropriate, joint of use differed significantly from the trend in current or
effects were then considered, recent users (x 2for heterogeneity [1 df] 8.3; p=0'004).

After duration of use and time since last use had been

Total duration of use---Among women who had ever used taken into account, no residual effects remained for any
HRT, the median duration of use was 2 years. The total other index of the timing of exposure to HRT, including

duration of use was less than a year in 26% of ever-users, age at first use and the related measure time between
5 years or longer in 34%, and 10 years or longer in 15%. menopause and first use. The effects of time since last use
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Durationofuseand heterogeneity [2 df] 10'4; p=0'005; figure 7).
timesincelastuse Cases/Controls RR(FSE)" RRand99%FCI* Among current or recent users of HRT the

Illl excess risk of breast cancer was confined toNever-user 12467/23568 1.00(0.021)
NaB

localised disease (figure 8). There was,
Lastuse<5yearsbeforediagnosis however, a significant increase in the relative

Duration<1year 3681860 0.99(0.085) _ -- risk of spread disease with increasing durationDuration1-4years 891/2037 1.08(0.060) II-
of use (×' for trend 7.3; 2p=0.007). The lackDuration5-9years 588/1279 1.31(0.079) --l--

Duration10-14years 304/633 1.24(0.108) • of an overall excess of cancer that had spread
Duration_>15years 294/514 1.56(0.128) • beyond the breast in women with short-

duration use (figure 8b) is largely because
Lastuse_5yearsbeforediagnosis women who began using HRT in the 5 yearsDuration<1year 437/890 1.12(0.079) iI--

before their cancer was diagnosed had a lowDuration1-4years 566/1256 1.12(0.068) i--
Duration5-9yaars 1511374 0.90(0.115) relative risk of spread disease (0'59 [SE 0.12],
Duration >10 years 93/233 0.95(0.145) ,, 2p=0.001). The information on the relative

t , , , . , , , risk of breast cancer according to tumour
0 0.8 t.0 t.8 2.0 spread in past users was limited, but there was

Rgure 5: Relative risk (RR) of breast cancer for durationof usewithin no significant increase in risk among such
categories of time since last use of HRT users, either for localised or for spread disease.
*Relativeto never-users,stratifiedbystudy,ageat diagnosis,time sincemenopause,
body-massindex,parity,andthe agea womanwaswhenherfirstchildwasborn. Hormonal constituents
FSE,FCI,andformatasinfigure1. Information about the hormonal constituents

"Lastusewithin5 yearsbeforediagnosis"includescurrentusers, of the preparations used most was available
for 4640 (39%) of eligible women (table 2).

and duration of use were also examined by means of a Of these women, 80% had mostly used preparations

conditional logistic regression model in which additional containing oestrogens alone and 12% preparations
adjustment for other factors, such as family history of containing combinations of oestrogen and progestagen.
breast cancer, ethnic group, and education, was made by There was no significant variation in the relative risk of
entering each factor in turn into the model. None of these breast cancer according to the type or the dose of
factors changed the pattern or the magnitude of the oestrogen used mostly and no evidence of marked
results shown in figure 5. differences between preparations containing oestrogen

Consistency of main findings alone and preparations containing both oestrogen and

The main findings are that for current or recent users of progestagen. Although there was little information about
HRT the relative risk of breast cancer increases in relation current or recent use of specific preparations for long

periods of time, there was weak evidence of variation in
to increasing duration of use, but that for past users there the relative risk of breast cancer among women with 5 or
is no significant increase in the relative risk of breast

more years of use according to broad groupings of the

cancer, either overall or in relation to duration of use. type of preparation mostly used. This finding may be due
There was no marked variation in these main findings to chance, especially since the category showing the

across different studies (data not shown). In figure 6 the highest relative risk (oestrogen and other, or other), is a
consistency of these main findings is examined for various heterogeneous group that includes users of various

subgroups of women, even though analyses restricted to unrelated compounds, none of which is individually the
particular subgroups may, by chance alone, yield cause oftheraisedrelativerisk.
misleadingly irregular patterns. Similar patterns of risk are
evident for most subgroups. Of the 42 comparisons Women with an unknown age at menopause

shown in figure 6, only two closely related factors showed Failure to take time since menopause into account leads
a significant result--namely, weight and body-mass index to substantial underestimation of the relative risk of breast
among current or recent users who had a duration of use cancer among current and recent users: for example the

of HRT of 5 years or longer (figure 6b; X_ for relative risk associated with ever-use would have been
heterogeneity [1 df] 12.8, p=0"0004, for weight 1.07 (SE 0.03; 2p=0.003) instead of 1.14 (0.03;

categories; 10.2, p=0'001, for body-mass index 2p=0.00001) and the percentage increase in relative risk
categories). Furthermore, the relative risk associated with for each year of use in current or recent users (figure 5)

long durations of current or recent use decreased would have been 0.8% (0.5; 2p=0.10), instead of 2.3%

progressively with increasing weight (1'65 [SE 0"12], 1"32 (0'6; 2p=0'0002), without such stratification. About 18%

[0.13], and 1.05 [0.14] for weights of <60 kg, 60-69 kg, of the study population were classified as having an
and _>70 kg, respectively; ×2 for trend [1 df] 8.1; unknown age at menopause; a large proportion of women

2p=0.004) and with increasing body-mass index (1"73 had undergone hysterectomy before the onset of their

[0.12], 1.29 [0.14], and 1'02 [0.11], for body-mass natural menopause. Findings on the relation between use
indices of <22.5, 22"5-24.9, and I>25.0, respectively; x2 of HRT and risk of breast cancer in women with an

for trend [1 dq 14'5; 2p=0'0001). unknown age at menopause can vary depending on what
assumption is made about the age at which such women

Tumour spread might have experienced natural menopause. Three
Information on the extent of tumour spread was available different assumptions were made about their possible age
for 9668 (54%) of the postmenopausal women with at menopause: first, that it was the same as the median

breast cancer. Compared with tumours in never-users, age at menopause for women who had a natural

those in ever-users were less likely to have spread to menopause (ie, age 50); second, that was equal to their
axillary lymph nodes (2p=0.02) or to more distant sites age at hysterectomy; and third, that it was equal to their

(2p=0.01) than to be localised to the breast (_2 for age when they began using HRT. Under each of these
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Figure 6:Relative risk (RR) of breast cancer accordingto useof HRT amongwomenwith differingcharacteristics
•Relativeto never-users,stratifiedbystudy,ageatdiagnosis,timesincemenopause,body-massindex,parity,andtheagea womanwaswhenher
firstchildwasborn.SEandCI arenotfloated.Familyhistory=motherorsisterwithbreastcancer;COC=combinedoralcontraceptives.

assumptions the estimated increase in the relative risk of menopausal women have a lower risk of breast cancer
breast cancer associated with each year of use of HRT was than do premenopausal women of the same age. We

0.4% (0'8), 0.6% (0"8), and 1.6% (1.1), respectively, for found that compared with premenopausal women of
current or recent users who had a hysterectomy before similar age and childbearing history, there was a

their natural menopause; among past users there was no substantial reduction in the relative risk of breast cancer in
evidence of an increasing relative risk with increasing the first 5 years after the menopause and that thereafter

duration of use under either assumption. Since none of the relative risk declined by 2.7% (95% CI 2.1-3.2) for
the assumptions is satisfactory and since time since every year since menopause (figures 1 and 2). These
menopause is such an important confounding factor, relations did not differ sigrdficandy between women with
inclusion of women with unknown values in the main a natural menopause and women with a bilateral
analysis would be inappropriate, oophorectomy. The reduction in the relative risk of breast

cancer in postmenopausal compared with premenopausal

Discussion women is, however, more pronounced for women of low
rather than high relative weight and is more pronounced

The main findings are that the risk of breast cancer is for localised breast than for advancedcancers more
increased in women using HRT and increases with disease.

increasing duration of use, but that this excess risk is The _.._an-es in the relative risk of breast cancer
reduced after and has largely, ifuse ceases not

comp_ete_y_ associated with the menopause are believed to be due to
disappeared after about 5 years. The increase in the the cessation of _..,_,c_;ca _ ovarian hormone production at

relative risk of breast cancer among current or recent users the menopause. ,,,,,_,a_ou-_- c;rcu_a'4n_, ,,_ oestradiol
was greater for women of low than for those of high concentrations order of magnitude lower inare an

relative weight. Furthermore, the breast cancers diagnosed postmenopausal than in premenopausal women, the

in women who had used HRT were less advanced concentration in e v,'ostmeno-ausa_ increases withwomen

cnmca,y'__ "'- than those "'_ --_magnoseo in never-users, body-mass index, 4_largely because adipose tissue becomes
Menopause and breast cancer risk the main site of oestrogen production after the

Although the menopause is known to affect risk of breast menopause. The reduction in circulating hormone
cancer, the large amount of information assembled for this concentrations at the menopause therefore seems to lead

collaboration allowed detailed analysis of the relation within 5 years to a reduction in the relative risk of

between this risk and the timing of menopause. Though breast cancer, and the magnitude of this reduction is
breast cancer incidence increases with age, post- greatest for women of low body-mass index, who also
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Extentoftumourspread HRTever-users/never-usersRR(FSE)* RRand99%FCI* LFI¢ relations observed, the main

,_-I results were re-examined by means of

Localisedto breast 1387/4104 1.00(0.068) conditional logistic regression; neitherSpreadtoaxillarylymphnodesonly 940/2827 0.82(0.060)
Metastaticbeyondbreastandlymphnodes 98/312 0.54(0.173) , family history of breast cancer, ethnic

, , , , , , , group, nor the other factors listed in
8 0.6 1.o 1.5 2.0 figure 6 confounded the relations

Figure 7: Analysis relatingextent of tumour spreadamong womenwith breast cancer observed.
to ever-useof HRT Users of HRT may have different

*Relativeprobabilitythata womanwithbreastcancerisanever-userratherthana never-user, opportunities for breast cancer to be
Relativeto womenwithlocaliseddisease,stratifiedbystudy,ageat diagnosis,time since diagnosed than never-users, and thismenopause,body-massindex,parity,andtheagea womanwaswhenherfirstchildwasborn.
FSE,FCI,andformatasin figure1. difference could bias the results. For

example, there was some evidence

have low oestradiol concentrations after the menopause, that women are more likely to be examined for breast
Furthermore, the fall in circulating hormone cancer before first being prescribed HRT: in the first 5
concentrations at the menopause is apparently associated years after the start of I-IRT use there was a large deficit of

with a greater reduction in the relative risk of localised advanced breast cancer. Another possibility is that women
than ofmoreadvancedcancer, might have more frequent mammographic or other

examinations for breast cancer while they are taking

Confounding and bias HRT, possibly leading to an earlier diagnosis of breast

The fine stratification used in these analyses ensures that cancer. Although information on the frequency of
no direct comparisons are made between women in mammographic or other examinations was not collected

different studies_ and that a woman's use of HRT is systematically from these studies, the excess of localised
compared only with that of a woman in the same study, of disease compared with spread disease in current or recent

the same age, and with a similar time since menopause, users is consistent with this possibility. There might be
body-mass index_ and childbearing history, differential reporting of use of HRT in case-control

There is strong potential for confounding between the studies, but the results were similar in prospective studies,
timing of menopause and use of HRT. Failure to take where no such bias could have occurred. It is not clear

time since menopause into account leads to substantial what overall effect such potential biases might have, or
underestimation of the risk of breast cancer associated whether they could lead to the trend of increasing breast

with the use of HRT; only a weak and non-significant cancer risk with increasing duration of use in current and
increase in the relative risk of breast cancer associated recent users but not in past users.
with duration of use in current or recent use would have
been found without such stratification. Women who had a Combination of results from many studies

hysterectomy without bilateral oophorectomy or who The increase in the relative risk of breast cancer

began using HRT before their natural menopause were associated with each year of use in current and recent
excluded from the main analyses because their time since users is small, so inevitably some studies would, by

menopause cannot be reliably estimated. They constitute chance alone, show significant associations and others
about 18% of the study population and their inclusion would not. Combination of the results across many
would have seriously biasedtheresults, studies has the obvious advantage of reducing such

There is also potential for confounding between body- random fluctuations. There was no significant variation in

mass index and use of HRT, since lighter postmenopausal the results across the 51 studies included in this analysis,
women are more likely than heavier women to use HRT and no single study was so large as to dominate the
and are at an otherwise lower risk of breast cancer than overall results.

heavier women of the same age and childbearing history. The data included represent about 90% of the available

Failure to stratify by body-mass index could also lead to epidemiological evidence on the topic. For the 12 eligible
an underestimation of breast cancer risk associated with studies not included_ the overall relative risk of breast

use of HRT. To assess whether other factors confounded cancer associated with ever-use of HRT was 1.0 (95% CI

a: Cancerslocalisedto breast b: Cancersspreadbeyondbreast
Durationofuseand
timesincelastuse Cases/Controls RR(FSE)* RRand99%FCI* Cases/Controls RR(FSE)° RRand99%FCI°

Never-u.r 2717/23568 1.00(0.033) II 210t/23568 1.00(0.039) I
Lastuse<5yearsbeforediagnosis

Duration<1year 991860 1.09(0.159) -- B------ 58/860 0.68(0.146) :
Duration1-4years 288/2037 1.32(0.110) _ 184/2037 0.90(0.108) --II --
Duration5-9years 192/1279 1.67(0.155) = 119/1279 1.04(0.141) ---II----
Duration>10years 196/1147 1.42(0.146) _ 130/1147 1.25(0.164) --

Lastuse>5yearsbeforediagnosis
Duration<1year 1091690 1.12(0.151) _ 68/890 1.01(0.171)
Duration1o4years 174/1256 1.13(0.117) -- ll_ 108/1258 1.08(O,143) 'r
Duration>5years 97/607 1.23(0.173) a 471607 0.88(0.189) •

0 o.s t.o t.8 2.0 2.5 0 o.s t.o t.s 2.0

Figure8:Relative risk (RR) of breast cancer bydurationand time since last use of HRT accordingto extent of tumour
spread
*Relativetonever-users,stratifiedbystudy,ageat diagnosis,timesincemenopause,body-massindex,parity,andtheagea woman

waswhenher first childwasborn. FSE,FCI,andformat asinfigure1. "Lastusewithin5 yearsbeforediagnosis"includescurrentusers.
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Typeanddoseof HRT Currentuseorlastuse1-4yearsbeforediagnosis Lastuse35 yearsbeforediagnosis
Duration<5years Duration35 years

RR(SE)* Cases/controls RR(SE)* Cases/controls RR(SE)* Cases/controls
Oestrogenalone
Total 0.99(0.08) 498/993 1,34(0.09) 558/951 1.12(0.11) 310/451
Conjugated
-<0.625mg 0.77(0.13) 108/270 1.64(0.25) 97/159 1.45(0.22) 119/159
31.85mg 0.94(0.17) 100/173 1.42(0.16) 163/320 0,90(0,24) 35/70
Unknowndose 1.18(0,18) 130/254 1,18(0.14) 191/315 0.82(0.19) 61/101

Otheroestrogen 1.15(0.17) 160/296 1.26(0.21) 107/157 1.22(0.21) 95/121

Oestrogenandprogestagen,or 1.15(0.19) 136/212 1.53(0.33) 58/86 1.30(0,46) 21/24
pregestagenalone

0estrogenandother,orether 0.88(0.26) 34/74 2.57(0.38) 71/91 0.99(0.32) 30/42

*Relativetonever-users,stratifiedbystudy,ageatdiagnosis,timesincemenopause,body-massindex,parity,andtheageawomanwaswhenherfirstchildwasborn.SEnot
floated.Testsforheterogeneity:Currentuseorlastuse1-4yearsbeforediagnosis,Duration<5years,Duration35 years,andLastuse35 yearspreviously,respectively:between
oestrogengroupsX2(3df)4.7,p=O.19;x2(3df)2.5,p=0.48;x2(3df)5.2,p=0.16;betweenhormonetypes:x=(2df)0.9,p=0.64;X2(2dr)7.4,p=0,03;x2(2dr)0,3,p=0.86.
Table 2: Relative risk (RR) of breast cancer bytime since last use, durationof use, and type and doseof preparationmainlyused

0"9-1.1). However, the analyses for these studies conclusions about the effects of different hormonal

apparently included women with an unknown age at preparations on breast cancer risk.
menopause, and adjustment for time since menopause The results for tumour spread in relation to current or

or its equivalent was made in only four studies, recent use of HRT are difficult to interpret. The overall

Furthermore, none of the 12 studies presented data for excess appears to be due to localised disease. This finding
duration of use separately for current or recent users and is, however, heavily influenced by the large deficit of
for past users. Since only about 10% of the data available advanced disease in the first 5 years after women start use

worldwide are omitted from our analysis, their inclusion of HRT. Without further information, is is impossible to
would be unlikely to have had a material effect on the know whether the pattern of risk observed is due to the

results, biological effects of HRT, the exclusion of women with

previously undiagnosed breast cancer before they began
Increased relative risk in current or recent users HRT, the earlier diagnosis of breast cancer in current or
The increase in the relative risk of breast cancer for each recent users than in never-users, or a combination of
year of use of HRT among current users or those who factors.

ceased use 1-4 years before diagnosis was highly There was little information about current or recent use

statistically significant (1"023 [95% CI 1.011-1.036]; of HRT beginning long after the menopause or about use

2p=0.0002). This increase was seen consistently in at older ages; 87% of the current or recent users had
different studies and in most subgroups, including the begun use within 5 years of the menopause and 97% were

natural menopause and bilateral oophorectomy aged under 70 at the time of breast cancer diagnosis.
subgroups.

For current or recent users with a duration of use of Absence of an increase in relative risk in past users

5 or more years, the relative risk of having breast cancer Although there is insufficient information to specify
diagnosed was 1.35 (1.21-1.49; 2p=0.00001). Their exactly how long the excess risk of breast cancer persists

average duration of use was 11 years and the relative risk after women stop using HRT, 5 or more years after
of breast cancer did not vary significantly across most cessation of use there was no significant excess of breast

subgroups (figure 6). The only factors that seemed to cancer overall (relative risk 1.07 [95% CI 0'97-1.18]) or

modify the effect of HRT in current or recent users were a among women who had used HRT for 5 years or longer
woman's weight and the related measure, her body-mass (relative risk 0.92 [0"72-1.12]; figure 5). This finding was
index. The effects of long durations of current or recent consistent across studies and across various subgroups of

use were more pronounced for women of low body-mass women (figure 6). Virtually all the past users (96%) were
index than for those of high body-mass index, and the aged under 75 at the time of breast cancer diagnosis; 79%

trend of increasing relative risk with decreasing weight or of them had used HRT for less than 5 years and 87% had
body-mass index was highly significant (2p=0.004 and mainly used preparations containing oestrogens alone.

2p=0'0001, respectively). Since so many subgroup Thus the available information on past use of HRT

analyses were done, this result might be due partly to pertains mostly to short durations of use of preparations
chance. However, given the degree of statistical containing oestrogens alone.
significance, the smooth gradation in the relation, and the

fact that the effect of the menopause on breast cancer risk Possible explanations offinaings

is influenced by body-mass index, this effect is likely to be Since HRT is usually prescribed to "replace" the falling
real. levels of circulating ovarian hormones at the menopause,

Information on the hormonal constituents of the it might be expected that while women are using such
therapy mainly used was available for 39% of the study therapy the effects of the menopause on breast cancer risk

population and 80% had used mostly preparations will be delayed. In certain ways this expectation seems to
containing oestrogen alone. There was no marked be so. Current or recent use of HRT was estimated to

variation in breast cancer risk according to a broad increase the relative risk of breast cancer by 2'3% for each

classification of the type or dose of preparation used, but year of use, which could perhaps be seen as comparable to
there was little information about long durations of use of the 2.8% increase in the relative risk of breast cancer that

any specific type or dose of hormonal constituent of HRT. normally occurs for each year that menopause is delayed.
The data are therefore insufficient to permit reliable Furthermore, the increase in the relative risk associated
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Uptoage(years) Cumulativeincidenceper1000women
Never-users* UsebeginningatageBOt UsebeginningatageSBt

Usefor5 years Usefor10years Usefor15years Usefor5years Usefor10years Usefor15years
50 18 18 18 18
BB 2_ _B 28 28 2_ _7 27
60 38 40 41 41 39 39 39
65 50 52 56 57 52 53 53
?O 63 65 69 75 65 69 70
75 77 79 83 89 79 83 90

*Basedonincidenceratesper1000forbreastcancerintermediatebetweenUKandUSAincidenceratesinmid-1980sY
tWitbassumptionthatrelativeriskwithincurrentusersandthosewhoceaseduse1-4yearsbeforeincreasesby2.3%foreachyearofuse,andthatallwomenaresameageat
menopause.

Table 3: Estimated cumulative Incidenceof breast cancer In 1OOOwomen In North America or Europeassociatedwith
postmenopausaluseof HRTfor variousduretlons, beginningat variousages

with use of HRT is more pronounced for women of low main analyses had their breast cancers diagnosed on

than of high bodyweight and for localised breast cancer average in 1985, when the type of HRT used was
than for cancer that had spread beyond the breast, as are predominantly oestrogen alone, only 12% having mainly
the effects of the menopause on breast cancer risk. used oestrogen and progestagen combinations.

Because of these similarities, the associations seen may Furthermore, most women had begun use of such therapy
be, at least partly, due to the biological effects of at around the time of onset of their menopause, and there

hormonal therapy. Other explanations cannot be ruled is virtually no information about the effects of such
out, however. For example, the excess relative risk of therapy on breast cancer risk beyond the age of 75. Since

localised breast cancer seen among current and recent combination therapy is being increasingly used, and since
users of HRT may be due to the earlier diagnosis of breast use of HRT is being extended to older ages, additional

cancer among such women, information is needed about the relation of breast cancer
risk to such patterns of use.

Number of breast cancers diagnosed in ever-users and The results on tumour spread need further
never-users investigation. The increased risk of breast cancer
The cumulative numbers of breast cancers diagnosed in associated with current or recent use seems to be due to

never-users and in women who used HRT for various an excess of localised cancer, and it is important to

durations beginning at various ages can be calculated establish how far these findings are due to the biological
by combining the estimates of relative risk by duration effect of the hormones, the exclusion of women with

of use and time since last use (figure 5) with data on previously undiagnosed breast cancer before they began
the incidence rates of breast cancer typical for women

in North America or Europe? 3 The results of such 70- o

calculations are shown in table 3. They give an o_ ---o---UseforlOyears /'
---O--- Usefor 5years ,/_' _approximate indication of the effect of use of HRT on the o ,' 's s

overall risk of having breast cancer diagnosed for the _ 60- • Never-use ,,'/_/

general population of women in North America or c_ d//d",,'/
Europe and may not apply for women with substantially _= //7,"
different background risks of breast cancer, w'- 50

it I

The longer the duration of use and, to a lesser extent, o_

the older women are when they use HRT, the larger the
cumulative excess number of cancers diagnosed (table 3). _ ,.//

Figure 9 shows estimated cumulative numbers of cancers ,o 40- _ ,diagnosed by age 70 for 1000 never-users, 1000 women
who used HRT for 5 years, and 1000 women who used _ ?

HRT for 10 years. Between the ages of 50 and 70, the _ 30-

cumulative incidence in every 1000 never-users is 45
(ie, the cumulative incidence increases from 18 to 63 per _6

1000). Use of HRT for 5 years is associated with an _ 20-estimated cumulative excess of 2 (95% CI 1-3) breast

cancers for every 1000 users, and use for 10 years with

a cumulative excess of 6 (3-9) for every I000 users; use ._>o
for 15 years is associated with a cumulative excess of "_ 10-
12 (5-20) breast cancers for every 1000 users. Use of "5

HRT for about 4 years would therefore result in one extra O

breast cancer being diagnosed in every 1000 users, and

use for about 13 years would result in one extra cancer 0 I I I l I I
being diagnosed in every 100 users. 45 50 55 60 65 70

Limitations of results and need for further research Age (years)

Although this collaborative analysis has shown clearly that Figure 9: Estimated cumulative number of breast cancers
the relative risk of breast cancer increases with increasing diagnosed In 1000 never-users of HRT, 1000 users of HRTfor 5
duration of use while women are using HRT and soon

after cessation of use, some questions about the effects of years, and 1000 users of HRTfor 10 yearsEstimatednumbersfor 1OOOwomenin EuropeorNorthAmerica,with
HRT remain unanswered. The women included in the assumptionthat HRTuse began at age 50.
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